The Streptococcus fecalis is familiar as a common inhabitant of the human enteric tract, has low pathogenic?ty and, except as an occasional invader o-f the genito-urinary tract, it is seldom of pathological significance. Subacute bacterial endocarditis due to this organism has been known to occur, but it is rare.4 As for meningeal infection with this organism, we have been able to find no previous report of such an instance., The case herein presented is of interest both because of its rarity and because cure was accomplished in spite of the known high resistance of the Streptococcus fecalis to sulfonamide drugs and to penicillin.3
The Streptococcus fecalis is familiar as a common inhabitant of the human enteric tract, has low pathogenic?ty and, except as an occasional invader o-f the genito-urinary tract, it is seldom of pathological significance. Subacute bacterial endocarditis due to this organism has been known to occur, but it is rare.4 As for meningeal infection with this organism, we have been able to find no previous report of such an instance., The case herein presented is of interest both because of its rarity and because cure was accomplished in spite of the known high resistance of the Streptococcus fecalis to sulfonamide drugs and to penicillin. 3 Case Report. W. F., a 59-year-old storekeeper, had undergone a hemorrhoidectomy under spinal anesthesia on February 23, 1945. When he left the hospital six days later his oral temperature was 99.5°, and on the following day he developed chills and a fever of 104°. On the basis of diminished breath sounds over the right lung posteriorly he was treated for an assumed pneumonia with sulfadiazine (4 gm. initially, and 1 gm. every 4 hours).
In the absence of a therapeutic response after two days, during which he became more acutely ill, he was again hospitalized. The relevant findings included marked tenderness of the rectal sphincter, tenderness of the abdomen in the lower quadrants, and several red spots on the trunk that suggested petechiae. Penicillin was administered in doses of 40,000 units intramuscularly at two-hour intervals, but fever up to 1020 persisted, tenderness in the abdomen increased, and for several days he passed small amounts of pus with his stools. With the additional administration of succinyl sulfathiazole for 4 days in daily doses of 8 gm., the abdominal pain and the pus in the stools gradually subsided, but a severe and persistent headache appeared. Although there were no signs of meningeal irritation, a diagnostic lumbar puncture on March 10 revealed 200 W. B. C. per cu. mm., and culture of the spinal fluid yielded cocci in short chains. Similar organisms were obtained on that day from a culture of the blood. Because penicillin had seemed ineffective after nine days of administration, its use was interrupted for 3 days but was again resumed with more frequent doses (40,000 units every 2 hours) because the fever was increasing; sulfadiazine (1 gm. every 4 hours) was given con-currently. Following a second lumbar puncture on March 17, when pus and bacteria were again demonstrated in the spinal fluid, penicillin was given intrathecally in 10,000 unit amounts. During three days of such combined therapy the temperature trend was toward normal, the blood cultures remained sterile, and the spinal fluid on the last day proved sterile but still contained pus cells. Because a soft apical systolic murmur had developed during the illness, the patient was thought to have bacterial endocarditis, and he was transferred to the New Haven Hospital on March 21 for further study and treatment.
On admission the patient appeared chronically ill and weak, his responses were slow and he was moderately somnolent, but roused easily and was oriented. The temperature reached 1030 orally during the first 24 hours, there was a relative bradycardia, and the blood pressure was 140 systolic and 80 diastolic. The urinary bladder was distended, and there was exquisite tenderness of the anal opening where small, bright red hemorrhoids were seen; there were no local signs of abscess or ulceration. The patient complained of headache, but there were no signs of meningeal irritation. The hieart revealed no murmurs or other abnormalities, and no definite petechiae were seen. The spleen was not palpable. Catheterization of the bladder yielded 1350 cc. of apparently normal and sterile urine. The blood count disclosed a moderate anemia (R. B. C. 3,000,000 per cu. mm., Hgb. 11 gm.) with a white blood cell count of 7,000 per cu. mm. and a normal differential percentage. A Mazzini test of the blood was negative, and the blood nonprotein nitrogen was normal. The spinal fluid was opalescent with 240 W. B. C. per cu. mm., of which 60 per cent were polymorphonuclear cells and the remainder lymphocytes; the pressure of the fluid was 150 cm., the manometric behavior was normal, the protein content totalled 102.5 mg. per cent, the colloidal gold curve was reported 0-0-0-1-1-1-0-0-0-0, and the Wassermann reaction was negative. Although no organisms were seen in a stained smear of the spinal fluid, culture under aerobic conditions yielded Gram-positive cocci which were insoluble in bile, and fermented mannite but not inulin; the laboratory report was Streptococcus fecalis.* Culture of the blood was negative.
Treatment was begun immediately with penicillin given intramuscularly in doses of 20,000 units at intervals of two hours, but on disclosure of an organism presumed to have high chemotherapeutic resistance, the administration of penicillin was changed to the intravenous route and was given by constant, slow drip at a rate which ranged from half a million to a million units daily for 12 days, and intrathecal injections of penicillin (20,000 units in 20 cc. normal saline) were given daily for 12 days also. Except for a transient fever at the end of the first week, accompanying mild thrombosis of the vein which had been the infusion site for six days, the symptomatic response was gratifying in that the headache disappeared within 48 hours, the temperature reached normal on the third day, rectal tenderness slowly subsided, and blood cultures remained sterile throughout. The spinal fluid was sterile after the sixth day of intrathecal therapy, and the cellular content of the fluid diminished steadily in the course of two weeks. A spinal tap performed on April 6, which was three days after the termination of intrathecal treatment, disclosed a sudden return of pleocytosis (198 W. B. C.; 47 per cent polymorphonuclear, 53 per cent lymphocytic cells), but there was no recurrence of fever or symptoms, and the fluid remained sterile. It was believed that the cellular reaction had been caused by the irritant nature of the last injection of penicillin, a brand different from that previously employed. Nevertheless, two further intrathecal injections of 20,000 units each of the original brand of penicillin were given on the two following days and the drug was then discontinued when it was observed that the cell count of the spinal fluid was again rapidly diminishing. The subsequent clinical course was uneventful except for the development of a slight pyuria and bacilluria (B. coli and pyocyaneous) which proved refractory to treatment with sulfadiazine in urological doses, and treatment was changed to methenamine when the patient was discharged to the care of his family physician on April 21.
Within a week after the patient's return home, rectal pain recurred together with a purulent and occasionally blood-stained rectal discharge without other complaints. When he was readmitted to the New Haven Hospital on July 2 he was found to have gained 10 lbs. in weight during his two months at home. The only findings of significance were rectal and left pararectal tenderness, and a yellow discharge of foul-smelling pus exuding from a sinus just to the left of the anal opening. Excision of the fistula was performed under local anesthesia a few days later, and convalescence was rapid and uneventful. Bacteriological culture of the fistula revealed Gramnegative bacilli. The patient has remained well.
Discussion
The prolbable sequence of events in this case was the postoperative development of infective thrombophlebitis due to the Streptococcus fecalis which is abundantly present in the bowel. The passage of infective em-boli from such thrombosed veins into the general circulation could account for the bacteremia that was detected early in the illness, and the infection of the meninges could have followed from the general infection of the blood. However, direct venous communications between the hemorrhoidal and pelvic veins and the spinal and cranial veins by way of the vertebral venous system have recently been described,1' 2 and it is entirely probable that the meningeal infection came through this route.
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The Streptococcus fecalis recovered from the spinal fluid of this patient required between four and five Oxford units of penicillin per cubic centimeter of culture for inhibition of growth in test-tube titrations. This observation, together with the fact that viable organisms continued to be recovered from the spinal fluid as late as the sixth day of intrathecal therapy proved the relative resistance of the bacterium to penicillin and justified the large quantities of the drug that were administered. Assays of the spinal fluid for penicillin revealed 12 to 15 units per cubic centimeter 18 hours following an isolated intrathecal injection of 20,000 units, and at the end of 24 hours the spinal fluid still contained 1.5 to 2 units of penicillin per cubic centimeter of fluid. Higher concentrations undoubtedly prevailed during the period of sustained therapy because of the cumulative effect of successive intrathecal injections.
The experience in this case illustrates the importance of accurate bacteriological identification of the causative organism in infections, for such information may give early indication of the approximate doses of pencillin that may be required. Thus, in the absence of knowledge that the streptococcus in this case was of an unusually resistant group, treatment with penicillin in ordinary doses would probably have failed. Moreover, therapy can be directed more intelligently and effectively if the resistance of the causative organism to penicillin is tested, and if the concentrations of penicillin attained in the desired location are also measured. Summary A case of bacteremia and meningitis due to Streptococcus fecalis and cured with penicillin is reported. This appears to be the first such case recorded in medical literature. The resistance of the infecting organism to penicillin was considerable, but effective concentrations of penicillin in the blood and spinal fluid were attained with massive intravenous (constant drip) and intrathecal administrations of the drug.
